Abstract.
part of refractive index of desert dust aerosol in the near UV part of spectrum. Our findings are in good agreement with the results of several recent investigations.
Introduction
Dust aerosols play an important role in Earth's radiative budget by absorbing and scattering of solar radiation [Sokolik and Toon, 1996] . The net effect of taese two processes directly affects the sign of dust radiative f,)rcing that could result in heating or cooling of the atmosphL:re system containing dust [Sokolik and Toon, 1999; Hsu e/ al., 2000] . The correct modeling of dust radiative forcing as well as the development of aerosol remote sensing techniques require precise knowledge of the optical properties of mineral dust in a wide spectral range. et al, [1977] used !,;aharan dust samples and laboratory measurements to produce one of the most widely used data sets of imaginary part of refractive index (k) of mineral dust in the range 300-700 nm. However, due to the uncertainty associated with the mea_,.uring technique used in this and other studies [Sokolik et. al, i993] , there is still a large uncertainty regarding the optical properties of desert dust. For example, the use of Patterson et al, [ 1977] values of k combined with typical aerosol particle size c'istribution (PSD) indicates rather high dust absorption [Sokolik and Toon, 1999] . However, recent remote sensing observatior_s [Kaufman et. al, 2001; Dubovik et. al, 2002] support the co lclusion that mineral dust is much less absorbing in the visible part of spectrum than previously assumed . Dubovik et. al, ',i2002 ] derived a value of k of 0.0025 at 440 nm which is significantly smaller than k = 0.01 reported by Patterson et al [1977] . Thus, the inconsistency between laboratory measurements al_d remote sensing results for dust absorption in the visible casts ancertainty on the accuracy of k at shorter wavelengths. Since the retrieval of aerosol properties in the UV is sensitive to the location of the aerosol layer [Tortes et. al., 1998] [Holben et. al., 1998 ]. Table 1 . Aerosol models used in retrieval method.
Patterson

Parameters
The retrieval algorithm relies on several aerosol model assumptions.
The aerosol particle size distribution (PSD) used in our approach is based on seven years of AERONET retrievals of atmospheric column PSD of aerosols at Cape Verde [Dubovik et. al, 2002] . These data suggest bi-modal lognormal PSD with parameters, which are functions of aerosol optical depth at 1020 nm. To take into account this dependence of PSD on aerosol https://ntrs.nasa.gov/search.jsp?R=20020080989 2020-01-26T11:57:11+00:00Z (x440), and imaginary part of refractive index at 360 nm (k3c, o). In producing the tables :he following ranges of variability of parameters were used: 0.5 -< Z < 5 (kin), 0.58 < _4_0 -< 2.18.
(1)
To model aerosol vertical distributi_,n we used a Gaussian profile with maximum aerosol concentration at height Z and width equal 1 km. The range of vari_,bility for aerosol optical depth was selected to represent a rather large aerosol loading in order to ensure sufficient sensitivity o_ the measurements to the retrieval parameters. For each of the r,erosol models in Table 1 the imaginary part of refractive index ia (1) The solid circle represents the retrieval of k_6o and Z associated with a hypothetical set of s;_tellite measurements.
In each case, the relationship depicted in Figure 1 Fig. 2 . The ratio as a function of the difference between Lambert equivalent reflectivity of pixel and surface albedo.
To reduce the effect of sub-pixel cloud contamination we used the parameters R/,. Rs, and AI combined in the expressions
and R, -R s .
r---_ AI Fig. 2 illustrates the basic idea of employing these two quantities for cloud screening.
It shows the relationship between the ratio (r) and the difference (d). The relationship is obtained by using collocated TOMS and AERONET observations over Cape Verde during four years. As illustrated (Fig. 2) (5) results in increasing of correlation coefficient between the two data sets from 0.28 to 0.8. The corresF nding boundaries for the ratio are shown in Fig. 2 with solid line . 
Sensitivity analysis
We performed the sensitivity ana ysis to estimate retrieval errors due to the assumptions made in our algorithm. Two dominating sources of errors were coasidered: the influence of dust particles non-sphericity and variability of actual optical depth within the area of collocation. Natural dust aerosols are typically non-spherical [Mishchenko et al., 1997] . In the sensitivity study we performed the following tests. Satellite meast_rements were simulated assuming dust particles to be sphero,ds with aspect ratio (the ratio of axes) equal to 1.8 and ks_o = 0 006. These measurements then were used as input in our retrieval code, which assumes spherical aerosol particles. The selected value of kjc,o corresponds to mean value for this q.aantity retrieved by using spherical shape assumption. A simil', r aerosol model for nonspherical particles was used in sensitivity studies by .
They found agreement between the results of sensitivity analyses and the actual reuievals for AERONET data from several locations in the vicinity of the Saharan desert [Dubovik et al., 2002] . The T-matrix code [Mishchenko et. al., 1994] was used to calculate lighl scattering by randomly oriented spheroids with the same voh_me size distribution as for spherical particles.
The simulations were performed for the set of actual Sun and satellite geometries over Cape Verde. The results of our numerical tests show that the retrieval error in imaginary part of refractive index due to particles non-sphericity is a linear function of scattering angie and could be as large as 60% A 25% in aerosol layer height is obtained. 
The conditions (6) were applied to our retrieval results, Hence we consider maximum error in retrieval results of k36o due to influence of non-sphericity to be 20%. We also estimated retrieval error due to variabiliW of aerosol optical depth within the area of collocation. at, al., 2002] . The retrieval error is a function of k36o and aerosol layer height and is depicted by error bars in Fig. 4 . It is seen from the plots that the prescribed uncertainty in optical depth produces maximum errors in imaginary part of refractive index of about 45% and could produce a rather large error in retrieved values of aerosol layer height (up to 3 km absolute error). [Dubovik et. al., 2002] and results [Colarco et. al., 2002] The retrieved values of aerosol l_yer height are, in general, smaller at the beginning and the fall ,ff the year as compared to the values at the middle. This is con,. istent with the predictions of dust transport model [Ginoux et. al., 2001] for Cape Verde and Dakar.
The solid line at the Fig. 4 [ 1977] and are in qualitative good agreement with _he results of several resent investigations [Kaufman et al., 2001 , Dubovik et al., 2002 , Colareo et al, 2002 .
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